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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )□ Responsive to communication(s) filed on . 

2a)E3 This action is FINAL. 2b)D This action is non-final. 

3) Q Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1 935 CD. 1 1 , 453 O.G. 213. 
Disposition of Claims 

4) £3 Claim(s) 1-5 and 7-27 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) IEI Claim(s) 25-27 is/are allowed. 

6M Claim(s) 1-3. 5, 7-9. 11-12. 14-16. 18-21. 23-24 is/are rejected. 
7M Claim(s) 4. 10. 13. 17. 22 is/are objected to. 

8) Q Claim(s) are subject to restriction and/or election requirement. 

Application Papers 
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10)D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
1 1 )□ The proposed drawing correction filed on is: a)D approved b)D disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) D The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

13) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 

a)D All b)Q Some*c)n None of: 

1 .□ Certified copies of the priority documents have been received. 

2. Q Certified copies of the priority documents have been received in Application No. . 

3. Q Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
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DETAILED ACTION 

1 . Receipt is acknowledged of the Amendment filed February 27, 2003. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which the subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-2, 5, 7-8, 11, 14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tsui et al. in view of Rhyne (Fundamentals of Digital Systems 
Design, N.J., 1973, pp. 70-71). 

Regarding claim 1 , Fig. 4d of Tsui et al. discloses an apparatus adapted to 
multiplex debug signals (the limitation where the multiplexing signals being debug 
signals appears to be merely a statement of intent of a multiplexing apparatus to be 
used for debugging signals during a test. It has been held that a recitation directed to 
the manner in which a claimed apparatus is intended to be employed does not 
differentiate the claimed apparatus from a prior art apparatus satisfying the claimed 
structural limitations. Ex parte Masham, 2 USPQ2d 1647 (1987). ) of an integrated 
circuit (470), the apparatus comprising: at least a first multiplexing circuit (472) and a 
second multiplexing circuit (474), where the first multiplexing circuit is adapted to 
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receive first signals (input signals to 472) from the integrated circuit and to selectively 
multiplex at least a first portion of the first signals (472 selectively multiplexes its input 
signals) onto a first bus (output bus of 472 coupled to 476); and the second multiplexing 
circuit is adapted to receive second signals (input signals to 474) from the integrated 
circuit and to selectively multiplex at least a first portion of the second signals (474 
selectively multiplexes its input signals) onto a second bus (output bus of 474 coupled 
to an input of 476); a logic circuit (476) adapted to combine any signals of the first bus 
and any signals of the second bus onto a third bus (484); and an output stage (477) 
adapted to selectively output signals of the third bus, where the logic circuit performs a 
bit-by-bit NAND operation (the output bit of 472 is NANDed with the output bit of 474) 
combining any signals of the first and second buses onto a third bus (484), but does not 
disclose the logic circuit performing a bit-by-bit OR operation. 

However, Fig. 3-10 of Rhyne discloses a NAND gate is logically equivalent to 
OR, NOR, or AND gate by changing symbolism at inputs or outputs of the 
corresponding gate for the purpose of implementing a OR, NOR, AND, NAND logic 
operation. 

Therefore, it would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to replace the NAND gate of Tsui et al. with a OR 
gate of Rhyne with changed symbolism at all inputs, which would then perform a bit-by- 
bit OR operation since changing symbolism at all inputs would change the type of logic 
operation. 
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Regarding claim 2, Fig. 4d of Tsui et al. in view of Rhyne discloses the apparatus 
of claim 1 where the output stage comprises a third multiplexing circuit (477) adapted to 
receive the signals of the third bus and to selectively multiplex the signals of the third 
bus onto a fourth bus (485). 

Regarding claim 5, Fig. 4d of Tsui et al. in view of Rhyne discloses the apparatus 
of claim 1 where the first, second and third buses are equally sized (single bit line bus of 
484 and output buses of 472 and 474 are the same). 

Regarding claim 7, Fig. 4d of Tsui et al. in view of Rhyne discloses the apparatus 
of claim 1 where the first and second multiplexing circuits are adapted to multiplex on a 
nibble basis (the number of input signals to 472 and 474 are 4 bits, i.e. nibble based). 

Regarding claim 8, Fig. 4d of Tsui et al. in view of Rhyne discloses the apparatus 
or the method of claim 1 where the first multiplexing circuit is part of a first partition of 
the integrated circuit adapted to selectively multiplex the first signals of the integrated 
circuit (first partition comprising 471 and 472 where input signals to 472 includes the 
output of 471 ) and where the second multiplexing circuit is part of a second partition of 
the integrated circuit adapted to selectively multiplex the second signals (second 
partition comprising 473 and 474 where input signals to 474 includes the output of 473). 
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Regarding claim 1 1 , Fig. 4d of Tsui et al. in view of Rhyne discloses the 
apparatus of claim 1 where the first and second multiplexing circuits are part of a single 
partition (single partition comprising 471, 472, 473 and 474) of the integrated circuit 
adapted to selectively multiplex the first and second signals. 

Regarding claim 14, Fig. 4d of Tsui et al. in view of Rhyne discloses an 
apparatus adapted to multiplex debug signals (the limitation where the multiplexing 
signals being debug signals appears to be merely a statement of intent of a multiplexing 
apparatus to be used for debugging signals during a test. It has been held that a 
recitation directed to the manner in which a claimed apparatus is intended to be 
employed does not differentiate the claimed apparatus from a prior art apparatus 
satisfying the claimed structural limitations. Ex parte Masham, 2 USPQ2d 1647 (1987).) 
of an integrated circuit (470), the apparatus comprising: at least a first multiplexing 
circuit (472) and a second multiplexing circuit (474), where the first multiplexing circuit is 
adapted to receive first signals (input signals to 472) from the integrated circuit and to 
selectively multiplex at least a first portion of the first signals (472 selectively multiplexes 
its input signals) onto a first bus (output bus of 472 coupled to 476); and the second 
multiplexing circuit is adapted to receive second signals (input signals to 474) from the 
integrated circuit and to selectively multiplex at least a first portion of the second signals 
(474 selectively multiplexes its input signals) onto a second bus (output bus of 474 
coupled to an input of 476); a logic circuit (476) adapted to combine any signals of the 
first bus and any signals of the second bus onto a third bus (484); and a third 
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multiplexing circuit (477) adapted to receive signals of the third bus and to selectively 
multiplex the signals of the third bus onto a fourth bus (485), where the logic circuit 
performs a bit-by-bit NAND operation (the output bit of 472 is NANDed with the output 
bit of 474) combining any signals of the first and second buses onto a third bus (484), 
but does not disclose the logic circuit performing a bit-by-bit OR operation. 

However, Fig. 3-10 of Rhyne discloses a NAND gate is logically equivalent to 
OR, NOR, or AND gate by changing symbolism at inputs or outputs of the 
corresponding gate for the purpose of implementing a OR, NOR, AND, NAND logic 
operation. 

Therefore, it would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to replace the NAND gate of Tsui et al. with a OR 
gate of Rhyne with changed symbolism at all inputs, which would then perform a bit-by- 
bit OR operation since a NANG Gate of Tsui et al. is a logically equivalent to an OR 
gate with changing symbolism at all inputs. 

3. Claims 3, 9, 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tsui et al. modified by Rhyne and further in view of Tan (US PAT No. 5,760,602). 

Regarding claim 3, Fig. 4d of Tsui et al. modified by Rhyne discloses the 
apparatus of claim 2 as discussed above where the third multiplexing circuit comprises: 
a multiplexer (477) adapted to receive the signals of the third bus and to selectively 
multiplex the signals onto the fourth bus (485) where the multiplexer is programmable to 
select the input signals (col. 6, lines 36-40), but does not discloses a control register 
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coupled to the multiplexer and adapted to control multiplexing of the signals of the third 
bus by the multiplexer. 

However, Fig. 4 of Tan discloses a multiplexer (43) having configuration cells 
(20) for the purpose of reducing number of switches associated with the multiplexer. 
The configuration memory cells coupled to the multiplexer of Tan dynamically control 
the mulitplexing of the input signals (col. 5, lines 47-54). 

Therefore, it would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to construct the apparatus of Tsui et al. modified 
by Rhyne with the multiplexer having configuration memory cells of Tan because it 
would provide dynamically configurable multiplexing system. 

Regarding claims 9 and 12, Fig. 4d of Tsui et al. modified by Rhyne discloses the 
apparatus of claims 8 and 1 1 as discussed above where the first multiplexing circuit 
comprises: a first multiplexer (472) adapted to receive the first signals from the 
integrated circuit and to selectively multiplex at least the first portion of the first signals, 
and the second multiplexing circuit comprises: a second multiplexer (474) adapted to 
receive the second signals from the integrated circuit and to selectively multiplex at 
least the first portion of the second signals and where the first and second multiplexers 
are programmable to select the input signals (col. 6, lines 36-40), but does not disclose 
a first control register coupled to the first multiplexer and adapted to control multiplexing 
of the first signals by the first multiplexer and a second control register coupled to the 
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second multiplexer and adapted to control multiplexing of the second signals by the 
second multiplexer. 

However, Fig. 4 of Tan discloses a multiplexer (43) having configuration cells 
(20) for the purpose of reducing number of switches associated with the multiplexer. 
The configuration memory cells coupled to the multiplexer of Tan dynamically control 
the mulitplexing of the input signals (col. 5, lines 47-54). 

Therefore, it would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to construct the apparatus of Tsui et al. modified 
by Rhyne with the multiplexer having configuration memory cells of Tan because it 
would provide dynamically configurable multiplexing system. 

4. Claims 15-16, 18, 20-21, and 23-24 are rejected under 35 U.S.C. 102(b) as 
anticipated by or, in the alternative, under 35 U.S.C. 103(a) as obvious over Tsui et al. 
(US PAT No. 5,506,517). 

Regarding claims 15, Fig. 4d of Tsui et al. discloses a method of multiplexing 
signals of an integrated circuit (470), the method comprising: receiving first signals from 
the integrated circuit (output signals from 471), selectively multiplexing at least a first 
portion of the first signals on to a first bus (multiplexing circuit, 472 outputs the signals to 
the output bus connected to 476), receiving second signals from the integrated circuit 
(output signals from 473), selectively multiplexing at least a first portion of the second 
signals onto a second bus (a second multiplexing circuit 474 outputs the signals to the 
output bus connected to 476), combining any signals of the first and second buses onto 
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a third bus (combined by the logic gate 476), and selectively outputting signals of the 
third bus onto a fourth bus (the multiplexing circuit 477 selectively outputs the signals to 
bus 485 connected to 475), but does not disclose the signals being multiplexed are 
debug signals. 

However, this limitation appears to be merely a statement of intent of an 
multiplexing apparatus to be used for debugging signals during a test. It has been held 
that a recitation directed to the manner in which a claimed apparatus is intended to be 
employed does not differentiate the claimed apparatus from a prior art apparatus 
satisfying the claimed structural limitations. Ex parte Masham, 2 USPQ2d 1647 (1987). 
Furthermore, if the limitation regarding claim 15 is not considered a mere statement of 
intended use, it is considered well-known in the art that a multiplexing circuit is used to 
route debug signals during the test. It would have been obvious to one of ordinary skill 
in the art at the time of applicant's invention to have utilized the multiplexing apparatus 
of Tsui et al. in order to route debug signals during the test. 

Regarding claim 16, Fig. 4d of Tsui et al. discloses the method of claim 15 where 
selectively outputting the debug signals of the third bus comprises selectively 
multiplexing the debug signals of the third bus onto a fourth bus (the multiplexing circuit 
477 selectively outputs the signals to bus 485 connected to 475). 
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Regarding claim 18, Fig. 4d of Tsui et al. discloses the method of claim 15 where 
the first, second and third buses are equally sized (single bit line bus of 484 and output 
buses of 472 and 474 are the same). 

Regarding claim 20, Fig. 4d of Tsui et al. discloses the method of claim 15 where 
the first and second multiplexing circuits are adapted to multiplex on a nibble basis (the 
number of input signals to 472 and 474 are 4 bits, i.e. nibble based). 

Regarding claim 21, Fig. 4d of Tsui et al. discloses the method of claim 15 where 
the step of selectively multiplexing at least the first portion of the first debug signals onto 
the first bus is performed by a first partition of the integrated circuit (first partition 
comprising 471 and 472 where input signals to 472 includes the output of 471) and 
where selectively multiplexing at least the first portion of the second debug signals onto 
the second bus is performed by a second partition of the integrated circuit (second 
partition comprising 473 and 474 where input signals to 474 includes the output of 473). 

Regarding claim 23, Fig. 4d of Tsui et al. discloses the method of claim 15 where 
the steps of selectively multiplexing at least the first portion of the first debug signals 
onto the first bus and selectively multiplexing at least the first portion of the second 
debug signals onto the second bus are performed by a signals partition of the integrated 
circuit (single partition comprising 471, 472, 473 and 474). 
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Regarding claim 24, Fig. 4d of Tsui et al. discloses an apparatus or a method 
adapted to multiplex signals of an integrated circuit (470), the apparatus comprising: at 
least a first multiplexing circuit (472) and a second multiplexing circuit (474), where the 
first multiplexing circuit is adapted to receive first signals (input signals to 472) from the 
integrated circuit and to selectively multiplex at least a first portion of the first signals 
(472 selectively multiplexes its input signals) onto a first bus (output bus of 472 coupled 
to 476); and the second multiplexing circuit is adapted to receive second signals (input 
signals to 474) from the integrated circuit and to selectively multiplex at least a first 
portion of the second signals (474 selectively multiplexes its input signals) onto a 
second bus (output bus of 474 coupled to an input of 476); a logic circuit (476) adapted 
to combine any signals of the first bus and any signals of the second bus onto a third 
bus (484); and a third multiplexing circuit (477) adapted to receive signals of the third 
bus and to selectively multiplex the signals of the third bus onto a fourth bus (485), but 
does not disclose the signals being multiplexed are debug signals. 

However, this limitation appears to be merely a statement of intent of an 
multiplexing apparatus to be used for debugging signals during a test. It has been held 
that a recitation directed to the manner in which a claimed apparatus is intended to be 
employed does not differentiate the claimed apparatus from a prior art apparatus 
satisfying the claimed structural limitations. Ex parte Masham, 2 USPQ2d 1647 (1987). 
Furthermore, if the limitation regarding claim 1 is not considered a mere statement of 
intended use, it is considered well-known in the art that a multiplexing circuit is used to 
route debug signals during the test. It would have been obvious to one of ordinary skill 
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in the art at the time of applicant's invention to have utilized the multiplexing apparatus 
of Tsui et al. in order to route debug signals during the test. 

5. Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tsui et 
al. in view of Rhyne (Fundamentals of Digital Systems Design, N.J., 1973, pp. 70-71). 

Regarding claim 19, Fig. 4d of Tsui et al. discloses the method of claim 15 
where the logic circuit performs a bit-by-bit NAND operation (the output bit of 472 is 
NANDed with the output bit of 474) combining any signals of the first and second buses 
onto a third bus (484), but does not disclose the logic circuit performing a bit-by-bit OR 
operation. 

However, Fig. 3-10 of Rhyne discloses a NAND gate is logically equivalent to 
OR, NOR, or AND gate by changing symbolism at inputs or outputs of the 
corresponding gate for the purpose of implementing a OR, NOR, AND, NAND logic 
operation. 

Therefore, it would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to replace the NAND gate of Tsui et al. with a OR 
gate of Rhyne with changed symbolism at all inputs, which would then perform a bit-by- 
bit OR operation since changing symbolism at all inputs would change the type of logic 
operation. 



Allowable Subject Matter 

6. Claims 25-27 are allowable over the prior art of record. 
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7. Claims 4, 10, 13, 17 and 22 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims and if rewritten to overcome 
claim objections stated above. 



Response to Arguments 

8. Applicant's arguments filed February 27, 2003 have been fully considered but 
they are not persuasive. 

In response to applicant's argument on pages 10-12 that there is no suggestion 
to combine the references, the examiner recognizes that obviousness can only be 
established by combining or modifying the teachings of the prior art to produce the 
claimed invention where there is some teaching, suggestion, or motivation to do so 
found either in the references themselves or in the knowledge generally available to one 
of ordinary skill in the art. See In re Fine, 837 F.2d 1071 , 5 USPQ2d 1 596 (Fed. Cir. 
1988)and In re Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992). In this case, 
the NAND gate of Fig. 4d of the Tsui et al. patent was replaced by the logic gate OR by 
changing the symbolism at the inputs since the NAND and OR gate is logically 
equivalent by changing the symbols at the inputs as taught by the Rhyne publication, 
which would result in the bit-by-bit OR operation performed by the OR gate. See the 
illustration below. The NAND gate of the Tsui et al. has been replaced by the OR gate 
with changed symbol at the inputs, i.e. an inverter. The inverted input signals at the 
logic gate OR are ORed by the bit-by-bit. 
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474 



472 
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In response to applicant's argument that "method claims 1 5 and 24 recites 
performing steps involving debug signals" on pages 12-13, a recitation of the intended 
use of the claimed invention must result in a structural difference between the claimed 
invention and the prior art in order to patentably distinguish the claimed invention from 
the prior art. If the prior art structure is capable of performing the intended use, then it 
meets the claim. In a claim drawn to a process of making, the intended use must result 
in a manipulative difference as compared to the prior art. See In re Casey, 152 
USPQ 235 (CCPA 1967) and In re Otto, 136 USPQ 458, 459 (CCPA 1963). The type of 
signals that would go through multiplexing circuit of the prior art, the Tsui et al, whether 
the signals either being an output enable signals or debug signals or data signals do not 
result in a structural difference between the claimed invention and the prior art. 



9. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 



Conclusion 
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mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to James H. Cho whose telephone number is 703-306- 
5442. The examiner can normally be reached on Monday-Friday, 05:30am-02:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Tokar can be reached on 703-305-3493. The fax phone numbers 
for the organization where this application or proceeding is assigned are 703-308-6251 
for regular communications and 703-305-3432 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 
0956. 



JHC 

May 1,2003 




Supervisory Patent Examiner 
Technology Center 2800 



MichaelTokar 



